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AN AEROSOL DATA BASE FORMAT

INTRODUCTION

From past measurements we have a colliection of aerosol-particle size distributions from sites that
are coastal, open-sea, and inland. Because different field operations had different data requirements and
because we learned as we went along, all the data in the collection were not in the same format. This
made comparisons between data from different locations difficult because we had to customize the

analysis computer programs for each set of data.

We reached a point where something had to be done to alleviate that situation. This report
describes our solution to the problem—an aerosol standard format into which we have put all our data

sets. This standard format allows us (0 use the same computer programs for analysis of all data sets.

We have sent the format description to British, Canadian and Australian representatives of JAG-9
of The Technical Cooperation Program. To facilitate data exchange, they have agreed to use this format

as well.

The following information on our standard aerosol file structure is in four parts. First, a descrip-
tion of the parameters invoived: second, a sample file; third, a program segment which can process the
file; and fourth, an assortment of sample outputs from various programs that access the standard-

format files.

FILE DESCRIPTION

The file in Figure | can be divided into two subheadings. First is a header section which gives
information about what is to be found in the file. The second section contains the data. In the file
these two sections are. however, contiguous. Note that each line/record has 80 characters maximum so

the file is card compatible.

Manuscnpt submitted July 10, 1981,
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TRUSTY AND HAUGHT
The first line in the file header in Figure 2 gives the program name which created the file (or
another heading if that is not the case) and the date of creation. The date is always stored in the same

format so that it can be accessed by program.

The second line in the file header tells what is to be found in the rest of the header and in the
data. The number of lines in the header and the data sets are determined by the values of the parame-
ters in this line, i.e., not all files will contain the same amount of information but this line allows the

same program to access the different files.

In the parameter description below the four-digit numbers refer 1o the FORMAT line numbers

found in the sampie program in Figure 3.

FILE HEADER

9010
SITE 20-Character name of experiment.
NATRH Number of air temperature-relative humidity pairs.
0 through 2. See 9060.
NWSWD Number of windspeed-wind direction pairs.
0 through 2. See 9060.
NPROBE Number of particle counters. 0 through 8.
] 15 channels per probe. See 9020 and 9070.
NSUMS Value of 0 or 1 which designates whether the total
o . number, cross section, and volume values for the distribution

are included. 0 means they are not included.
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NRL MEMORANDUM REPORT 4605

NMIE Number of wavelengths at which calculated aerosol

extinctions are given. See 9040.

SPARES Four-character names of spare channels. See 9060.

Six available.

]
9020
PROBES Eight-character names of probes, e.g., ASAS-1, CSAS-2.
Up to eight probes. Can indicate different ranges also.
_ 9030
EDGES Locations of the bin edges of the probes. Sixteen
edges assumed. Zeros indicate no further edges.
Values are for radius in micrometers.
9040
MIEW Wavelengths at which aerosol extinctions are caiculated.
Values are in micrometers. Maximum of eleven.
|
MIENR Real part of index of refraction used in extinction AcceEEi"S?féf%_,_,,
calculation. Correspond to values above. NTIS GRi3l
DTIC TAB !
Unannearsed S !
MIENI Imaginary part of index of refraction as above. Justetloriien. e
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TRUSTY AND HAUGHT

DATA
9050
NYEAR Integer value of (Year-1900).
NDAY Numerical day of the year.
NTIME Hour of day (e.g., 1320).
At the end of period for averaged data.
MINAVG Length of averaging time for the entry in minutes.
Usual values are: 60, 30, 15,12, 10,6, 5, 4, 3, 2, and 1.
SECAVG Length of averaging time for entry in seconds.
Will be nonzero only if averaging time is less than
one minute.
9060
AT1, DP! Air temperature and dewpoint at locations 1 and 2
AT2, DP2 in degrees Celsius.
WS1, wS2 Windspeeds in meters/second.
wWDI1, WD2 Wind direction in compass degrees.
SC1, SC2, SC3 Spare channels for miscellaneous pertinent
SC4, SCS5,SC6  data.
PPWI1, PPW2 Partial pressure of water vapor in torr.
(From DP or AT and RH.)
RH1, RH2 Relative humidity in percent.
4 {
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9070
DNDR Particle size distribution values from particle
counter. Fifteen channels, NPROBE probes.
Particles/cm’/um.
9080
TNUM Total number density given by the distribution.
Particles per cc.
TAREA Total geometric cross section presented by the
distribution. um?¥/cm’.
TVOL Total volume density of particles in the distribution.
pm’/em’.
NOTE: These last three values can have meaning only if the DN/DR values form a single
valued distribution. 1.E. multirange results which overlap must be handled somehow.
9040
MIEEXT Calculated values of aerosol extinction coefficients
i
: in km™! or the wavelengths given in MIEW. The note
] above pertains.
PROGRAM SEGMENT

The segment of a Fortran program in Figure 3 reads a file and writes a new file. We include it

here to assure proper format structure.

SAMPLE OUTPLUTS

Figures 4 through 7 give sample outputs from some of the programs that access the files.

5
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PROGRAM R4I1KMH: RERQSOL DATR AVERAGING

= 3 5 3 = 3
o w = o ©
sire ss8s, § B B E PGB
8525 s s s 3 s 2
T ZTZT2 " % & " " J
“~
NRL CODE §532 AT NWC 1v210 B >
PROBES (1) PROBES (2) ......  ..... .o ien.
ASHE-1 C3AS-HV
9.142  90.157  B.476  0.202  0.215  p.278 0,310
0.4 9.457  0.510  0.570  0.6%0 .69 0.7SS
@.75%  1.780  2.650  3.508  4.558  5.508  £.a%0
2.350 Q.30 10.259 11,80 1150 12,109 14.0%0
0.4500 0.5500 05700 1.0600 1.6190 T.2500 3.400 5,3008 2.159010., 5008
1.3480 1.3330 1.3300 1.3250 1.3150 1.2999 1,730 1.3150 1.2900 1.2190
0.0000 1.3000 4,009 09,0000 ©.00A0 8.0002 Q. aNSY D.OAT 0472 A.AS10
LA
« \ P\ \g (’\
&EE ¢ 4
80 6351380 3B @
AT [- L]} ws wDi sCi Sc2 SCy PPWY RN

14.99 3.78 7.30 242.00

AT 2 oP2 ws2 wo2 sce SC9 sceé PPW2 RH2

-59.00 -55.09 0.u9 3,00 0.0 a3 8.n0 a.mn 7.0

n

S.22E @1 2.328 91 2.27¢ 0Q LQRE-01 S.TAE-NL 2.91E N0 JLJIRE-D]

w

8.00E-21 ©.00E-3! 3.35E-A1 B.D9E-D! 6.5<E-011 2.00E-01 .N9E-D1

2.23€-82 2.79E-03 S5.01€-04

w

.336-04 2.3%E-8S  1.31E-94 7.16€-05
9.55€-85 7.(6E-05 1.19E-04 2.T9E-25 7.IEE-0S 2.39E-05  2.39E-05
THUM TAREA VoL
1.7 e.E 3.2
0.0013 8.8013 2.05]1 0.0010 9.0010 2.0083 0.PND2 A.9ND7 0.8087 9,0005

Fig. 2 — Header structure

(PROCESSED ON 29-DEC-80)

0,09 93C.c0 0.00 6.12 48.28

8.355

EDGES {4, 1) (J21, 16)
8.820
v.400

EOGES (V. 2) {ye1, 16)
15,008 |

)
NPROBE
MIEW (M) (M21, NMIE}

MIENR (M) (M= 3, NMIE)

MIENT (M} (Ms 1, NMIE)

4.01E-0)
ONDR (J, 1) {v=1,15)

7. 16E-085
ONOR (J, 2) (J:1, 19)
3

]
NPROBE

MIEEXT (M) (Mxf, NWMIE}




[

s et

b

r.

TRUSTY AND HAUGHT

FEAL+E FF‘ﬂPEn [N SEnr
REAL+4 :.Cu. CEHIE

4.” A R

REAL +4 THATEEIE PIVE I v DI

FERL +4 SITE S Thfnan S
IHNTEGER+2 SECRVG

CHLL DRTE TODE

PEOCESS THFREUT F LD HEnDET

FEwD . '-HIIH' ERES r;.«’."a T O T S ST R T G
TEvHFFOEE CHE 3 R EDe L K : ' oo

IF vHFF O ME G0 PO e 0 e : S .

FREVHITTE CHE D PENT vdiidn vfie Tl e ip il

TFCHNTE VHE (i 'FH["-!."; A R S SR S S S

IFvHEHIE JHE (O BPEAD ot iy e i o

WFTTE QUTRPUT FILED HEWbE:
LIETTE 203053000 T0ODLRY D TTE . TR e

ST —

-1 :
IFVHPRORE JHE .00 eP LTE 3 3on g b
HE HFPOEE L HE L0 R N N o LT I A R
TR HNE CHE .0 TR TE A E At o I P
TEOHITTE L HE b LR TTES R LR KIS SR N

IFvHMIE HE. o WRITE 2 VTR L. te e
FEAL IHFIIT
FERDL .

PERD . jUbU'L = ‘ff DR

[E o WFROBE HE
E.
TFOHSLNL HE

IF‘HI:]E.Ht.\ ! PhpE T
WFITE QUTRUT Ina7Td LEDLE

WELTE  2.90%0 t bk, Dy, v e, HI IEAS

LI T TE S ansn Hil P e LIS L. .

[ (I S N
S thl‘
E.rte e TE
EOEE

1) [N ‘.I,].‘T

SO LT
Ty LT e
AN FUFTIGT e b T T, D020 7400 201 0h

20 FORTMTY T 2o o
I FORTIR T EE L, T

SO0 FOrwsT L. 40
IS FOFfIq T IR
Sl FORIE T [
K R A T AN '
R DO T T
I I I I T O B B N R
S T N =1 L N TN EE i VA TR S bt
ST T LT, ST

Fig. 3 — Program segment

HDSC HTIE . 11

IhUIERI N R
! 1‘:1)‘ T”‘w'u. R

THUTL SRR

b

o gt




uolNQINSIP 3zis aPNirg INdINO PYNZPV ddweg — vp By

NN

g RN gt | 1oy
T L O O S T O Y cr At
R AR LA
% ) - PSR IR |
-l
-
~
-4
m JE-0T
ot %
=
=2
ADNA 10-Jc g
o L0 .
nMv 1] U LI T
= [ATS e [N R |
= ]
-
g
M [] B NI AR
R} Trf u
L _ ]
R N TP R ERITER!
ol Mel o b
[ 1N R AL
PRSI I |
| RS
KT Ao s
TAMEIT A LA fH- O LA LU
AR A URERC RPN T QEVI=T
N e e MUY et S U S IS [ |
.
o L . L 2




TRUSTY AND HAUGHT

e LAY

- 1

g

D AHY

YIRUDDARM SA UONOUNXD [0S0JAY INAINO TYNZPV ddwrg — qp B

UL L o
| S N | (NIRRT R

0 :
Ll SERS

3 e T

e JLOEE vy,

Fri-

dul

e e

VBRI AR

-3 i

O el

i

10




NRL MEMORANDUM REPORT 4605

1
[XTEIRTY]
20

[S1K]
111
.TD

ac

n

0.0021
0

a.

an

a.,00a1

0.6
PRI R IR LR e
a.n

0.

0.

0.0

-
z - —
a2 Q0 p ST TLUTX i eyt T T =T -
WD T e TDT @D MW _ - = :
—n T = o DD = e =
-+ TO0 = oD Qoo = = = o
) R PN « a2 e s . . . . .
ol Roon) Bn o ot e B o Do o - T o T oo o = =
=
[
=
—t0 — Sy —— ot —— {7 [ Rrn} G 3 T -
PR S ol B B x ] ZooDD SO Tz ZZ -
Z - TDe I% DeiBoi el ov i ou S e Jov) oy povilogieuiiod = -
= = oo oo DT oD DooOTD9 DX ISTSDDTT o p
o >l
i Lt
=] TR e Ty O B T KR SRR R R e VR Fe NV I Wt T p B Ty -
el us Do DT oD DD DD == poRiasov’ "
1 O SE5SES DS ITOD S oDIToOf oooDoo S T == -
(8] TOD Do ibouiierioow T DoOS oD oI oD -
<
-
= (]
w i TS =0 DWWt L TPV, — N — - ST - = -
[ i - e e e . L . L R ] . L . =]
! i DR o B S R GO T Ron o S WU eu N 2 the SV e dhcd - s —_— " =3
) — {0y —T = - 2
[ Q
[ (]
e x
o o IO WO I A d e D T -z
— [y R T S DR R P . )
o TID@D T IT et ST TSI e me D o=
I —— - <«
o
- ]
I'_) 2
i e e . P . o s . [-%
o BN ] e et o —— i ] SHOpme T - 13
: — rf] [Fu} |J:| L. -
- @
|
Z T ] MmO e IR Rty - v
PRt R ] L TT Uy T [F=R Y -z

[u] - T - L =
= : T4 - -
—_ - T N . _ - = -
=
=
= [ R R IwE Y] -+ - u T P a2 ST e g — - — - - —_— s -
Pt FerLGl o ML SO T D e— T -z - - -
[
—_
=] Sr—ry yn ST LT T DT e - St Lt -
K X SRR O TT D e 1 - by . -z
¢ - T T T O e . Sooo L
o
c t
T i — ot e - . -
&1 T T P TP O B - - = 5
2 z == - VI T, =z Tz I T — P E
— —_—— LI = Ll m
[
.a -
T

HPL
RIS
1515 )
Al
s}

c >

1en

n
i

3

A

1451
I

1
|

1
1o

PROLFAN A4

DE

(1] B
[y TIHE

NEL

StEnk

o

I

L ro et - -

I 'a r-
i
'
i
{
4
r

11




e

Indino YNepY Jo ddwirg — g 814

<0-359°6

I8 3501 1@ 39%°C 10 3¢B8°S 20 I’2°1 Ju 322°9 71 JI7°6 €0 3T @ zZ o8

O T el

i SHO T

| N S E
1ot TR
e u A R T [RINION
AT A I a3 ti TR DA AT IINS :
LS bH T (R ) AR Ly ] L % B PO S LT F2 I az
SO-30 ] [NTR I Pl SR A ¥ TX NS [l SRS £ TR B | A (R3] P L S PR ol ¢ | o8
tNOAnS S0 a0s TS Ju-3000 T n (£ 18 I LY R S W6 B L~ R o | S PR KIE | 267 R ol N1 L9 3
ro-3,0"6 0 L0-315°2 70-3%1°7 10 o 31T o IRETE 2 on cQ ATETr WOl
VR-IFETD 0 JRECZ TO-3T1S 1A o 3Rz @l 300t SN 0 31e°s i
-8t =351 Z0-378° 1 10 TH-318°0 Qo J9° 7 | T <0 367 el -
13100 f0-353°T =321 18 uy Iuktl @d 3I3°°¢ I Iu P S B A ol TR A C[5Y |
m o f0-3IegTl Ze-305° 1 10 f-352 78 @i 39271 @09 307, 1@ oA 3T onsl
O tnanstt £0-372°2 Z0-3EFET1 10 oo 3711 0 39707 an Jjse2 10 coIct-"7 a0l
= B T EULR S TR O S SR« £ Y R BT SRS LN B €15 B 1 P} Ba 39.°2 1@ c 3787 Do
m 10-351°C B 328°8 0-331°3F <0-3- B 32171 00 361 [N AU N N A Zi 3RSl aort al a8 »
m S-S JA-3T0°1 JOA-3ES°5 0 Q0 A8 9 I 7 16 3it°6 1@ 3Ie2°6 Z0 i 031z nnE”s «
€ EV-dn:CC fU-dnRT2 ZO-320°F Ta-34 I 32 10 389°S 10 368°6 <R I35 gl 3971wl
W eR-Ie0C €@ LR 26-3GT°f 19-3 19 3611 1ta 306" 10 3I9°5 10 1! cb 318'8 0417
= tO-WlT6 -3t -3 10-3 N F3TE a0 ISl Ta 30 1 31 SO o368t o0
o 3 IsTe S0-3162 TOa-37EC a-3nt o i 30N e o kECS y 3Er 1 31 03I 2 0 nasl 29 o8
-4
F ocn-355°6 o I01'f €0 £ o0 380°1 a0 K27 Q0 36 16 302°1 19 322°2 10 362°9  potl
S-S tR-3t6tT T ) 1a-30°3  ul IS0 o 3 (RN IR LI 160 3557 ang;
SOV T F-393T0 0 w9 h SR N E R S PR TR X S S AL S | SIS PR 1 3823° il ;.
tO 31 -3t -3 & T0-3=070 1a-300°% 00 38571 00 30 an 32579 18 352°¢ Qo
SQ-331°0 R-3R1°1 Zu-3 § 18-315°7  19-302°t 10-3 ag 3RGeg 10 31277 oosl 23 o8
O3S -l En-3Fe T = (1% e | SR S N P B BT PN T S PR T EE P A I P nacc
SO 1T PRS- ARRTR -3 00 A ao 315z A 3205 10 I8 I, 9 3711 €O FEe"C Rl
LS I TR B & IR [ S C R LA R Soobue 3t o Jt T oR J05 9 gy 10 358°5 10 35" A 7872 oo
SA-121 ! t0- 3wt cv-Inacg 10-33t°t g IeQf po ITSC0 e 10 S g 03 28 3671 a06l
ta-I0°t tp I LR-3InTCS 3 S 10-3IN6°3 19-310°6 ot 31T on T 7 10 8t 10 39k e oNRY 9 a8 ;
-3 20-32r°1 20-39%°3 Z0-371°+ 10-360°0 00 309071 16-380°0  10- g 3327y vy 3T 14 31872 ao9l K
CO-geE e -39 E0-30G: Ji-3e°0 w3t a-37ats an 3501 en [XIE N PaPARP S = 11 B % I PR U B A 41l ¢
pO-3L°L $0-310°5 2R-302°C ZB-3:g°¢ 1@-3%"t @0 318°Z 10-We°S 18- Q0 3!¢°6¢ 10 37g"2 1 Ic2°G @zl g9 a8 L4
30°t clg 81°¢ £Z°1 AL e7°N 52 LUt ] Sl SIIRLE L
3301 N .
(18~NAr-vZ NO @3553303d) NOTLUTINGYL NOTLNGIJLSIA T0S033Y  : TINGTY WY3D0Ad 4
1




NRL MEMORANDUM REPORT 4605

n.:

Lz_.u
TO-Fu”

It :;ﬁ_
Tu-4uy”
10-30 "¢
ta-3u0n°
10-300° :
1a-3na o
(8 B [
TO-dunl 1
18-3u0°a

[ |‘| [ed

S0-3.2°r
SOt 2
10-300°0
Sp-3.utct
18-300° 0

10-300°0
10-300°90
10-3u0° 0
S@-3ir "o
18-1300" 1)

19-300°0
18-3010° 9
18-300 "0
19-30u°0
18-300°0

SO-3.!.0t
-3l "1
SO-3IE S

£5°rI

S-3000r

h
L= R 7
[ERIEItN
‘*._,u
Bl
R R

Fog- i

To s

S-dn: "l
1630070
S0-3I6L°2
10-300°06
10-390°0
S0-3162°2
SU-36y "<
16-300°8

10-300°08
G-331°2
50-3E°2
S0-3231°2
S0-IL°C

16-300°0
SN-3IRE "7
-3t
1u-300°9
1n-3Jn0°a

16-303°9
10-300°a
LH-300°0
fO-300°9
16-300°0
SQ-391°/
-365°2
ai-3ez” .u

HEA R

L0-391 "2

R I
Lh-30°

qr-300 0t
BRS¢

S
ru-3ut
S0-3,5

10- 300

e e
U= 3uige

n.

1

=

4]

u

S0-3L2°F

1a-300°
SB-331°

[a-300°
10-300°
10-300°
10-3G9°
10-300°

.U—u m\\; )
10-300°

10-396°
S-362°

[9-306°

58-327
G0-356°

50-331° 28

£9°71

1]

|‘l Q ‘Q "

%

t

6

Toe-30ns”

So-300
(I RA A
- et

P-cene”
S he T
Ty-3uu”
13-300°
1a-30a°
50-38%°
S50-3.4°
50-36%°
T -y -
SP-3IeL”

tQ-3ul”
589-391 °
m—J W_J.
50— umm.
S0-30E°

[6-300°
S0-3RL°
1G-300°
50-36L°
ta-300°

1

T — Y

i

oS @oeo
[
k
o

T A
Tayun

S @DNNDT)

wunun

!

o
w
—
-

[N

%}
3]
n

NN rID

1NN —

T.

o

DD

INdINo TYN6PV Jo Adweg — (panunuo)) 9 Ay

RS L ) Sy

tu-d4ie”

Su=-Fap
u:.u:_..
t0-351 70
rH-310 0

To=-3u07 1

- J.p.q
Tu-dug”
SB- uar.
fo-300°
S0-368°
S0-36%°
S0-3.02°
18-3Jug”
10-380°

10-300°
50~331
te-351
Su-391
50-362°

it N D @&’\T"\H"t@f‘-lld

13-308°
10-3n0°
s0-3.22°
S8-362
19-300°

QT IO

Ta-30:83°
[0-30a°
SU-3Jny
Ta- 300
G@-391

Clﬁ

r\.s:;r

5-355°
ra-3zr°
vo-3al”

22701

——

tO-301 0

IS U
fu-J00°y
sa-342°F
50-331°2
S0-331 72
S9-3RL°C
6B8-322°Y
GB-322°¢
ie-360°6

ta-361 "1
te-3R5°¢L
ve-3s1°1
-39 1
to-392°C

50-3.,.0°F
19- MDD 2]
10-300°0
ta-300°90
GB-3he°C
t0-3.9°1
SB-3I55°6
SO-331 7

8.6

(18-NNr-+Z NO

ro-3it |

fui
[yt
11
i
11
1]

[

IR
RSN
e
-3
- \::

- H"‘ v

B (RN

L S R
19-Jti" 1y

S@-36L”
ra-3n1”
SO-3.22°
S0-391°
58-331°
SB-322°

TR T =)

18-30u°0

ta-361
+8-361
re-3z9°
Sa-30¢°
tO-301°

] - —

oMo DD -

N DT T

4355320d4d»

tu-
t i
$11
It -
(3]
{0y
[ 1]

tR-361°1
ta-300°o
- st

— g e

10-300° 1
o9
Sl - 36 "
SO-3IL°C
10-300°0

(A I
NS (R IE
m&-unm.
IR-309°0
SN-3tg° 2

) ST R i
to-32 1
Q-3 7Y

HOT i8NGk

.m 300°9

R R R |

tu-416°1
ra-39z2°F
ta-30 7S
[NV |
tu-3d62°7

10-300°0
10 Fuen
T i o
S0-3n7 " &
10-300°0
LR LI LN
DA T KX B
Qu-d441 "2

m: w..;

Sn-331 72

far el
1c|u¢__
Se-321

HOTLNAT 415

NTRE AR T
[RU R A |
L 35576
e ot
[ |
ty-316°1
ra-316° 1
rP-329°2
rn-1091
ano st
t-3765°9
vil- 36875
z0- mw—.ﬁ
| I N

tu-381 "%

10-200°0
o e n
Su-341 2

S50-3LL7
[ e Tt g
[N e [
USRI G
tu-det

a-300°F

Sn-3L2°F

BUSA

wo
SR IR
Fa-31671

T

e R A

ta-rT9 0 ! a8
[XT{ Ry
mL-
ttl,
[RiR1E Py
[V

[XTREE] ag

SEH-A0 D 1. 03
[T T B | -
-3 o7
ta-31671 00ll
ra-322°S  0Qar
rp-3¢9°2 oLl
tu-332°2  aonl
+0-320°¢ @4l
Fe-385°¢ @Al

SB8-355°6 @l B! o8
sa-3e0°l QOO
re-31e°6 andc
ce-3JirTt eaic
ro-368°5  pans

tO-36r°S ousl /3 08
10-300°@ BOLc
18-300°Q0 anlc
ta-3l 7t o0t
S0-322°t Bous

G0-36: " 0okl 93 28
0-36g T BUCC
rfa-3rtl ooy
ra-3t6° 1L QDN
SO-3.0°F el

G¥-391°, @fgl 3 28
1-351 " onal
re-3ez "2 ol

G-z ol g3 a2

n’ o= SHDTHY

9 B
WM S

Id 050439 4t

£59 3903 AN
ettt [HA04d

13




ANpriuny 3aneR SA ANSUAP JWNLOA (RI0] INdINO TYNZSY J0 djdwrng — vy Ry M
1
i
Ly o43d
i Q= s e (. i
e e e TN R

Ui -
:h:*_ i (10 ﬁﬁ_ - a3t
(1 ) C]
(1 1 -
i Oy N .
T po o Eho

0 Oy

i4

o -
L :

TRUSTY AND HAUGHT

W D 2aEMn
0 0o DD 0 [

b e e e e P — - e e+ o et e e e e

4

e Jo0°q y

Ld AP D2 ¢l 29 ABd oRel SMN LY 229D Iaod 1dn 4
B




NRL MEMORANDUM REPORT 4605

Aupiwuny 2ane)as Jo 33U1IN00 jo Kxusnbary Indino JYNISY ddwes — q; Ny

Ldt o d 1
103 [RHN o (AN (57 (4]

lt_LL -_Lf%-f e

Ak itio it s

i
1T
—
o

I
Y

LHA 434

CATTARY o

——— ﬁl D
Lo N Omel oLl 230 AW e SOMHE LW e Sl TN







